We show that gravity holds in the case of digital goods consumed over the Internet that have no trading costs. Therefore trade costs cannot fully account for the effects of distance on trade. In particular, we show that Americans are more likely to visit websites from nearby countries, even controlling for language, income, immigrant stock, etc. Furthermore, we show that this effect only holds for taste-dependent digital products, such as music, games, and pornography. For these, a 1% increase in physical distance reduces website visits by 3.25%. For non-taste-dependent products, such as software, distance has no statistical effect.
Introduction
One of the clearest and most robust findings in economics is that international trade is subject to "gravity": a country trades more with countries that are large and nearby than with countries that are small and far away. There is a broad consensus that the distance effect in gravity proxies for distance-related trade costs, although the sources of these trade costs remain an open question.
In this paper, we analyze data on Internet activities by US consumers on non-US websites and show that trade costs, although important, cannot fully account for the effects of distance on trade. In particular, we show that even though transportation, time, and distribution costs are near zero over the Internet and online search costs do not depend on distance, trade in purely digital goods is significantly reduced by physical distance. This effect is also not legal or financial, since it holds even when no money changes hands. Furthermore, distance matters even when controlling for immigrant stock (a "phoning home" effect), language, income levels, and country-level Internet sophistication. The typical explanations for gravity clearly do not apply in this context.
Our study employs data on 2654 US Internet users. We distinguish in the data between two types of digital products. For both, consumption is realized entirely over the Internet (i.e., there is no product to be shipped). In the first, there is a financial transaction (e.g., software). The second is free (e.g., free online games). 1 We find that for both categories a country's physical distance from the US reduces the number of visits by US households to websites from that country. A 1% increase in physical distance from the US reduces the number of visits by US consumers to a website that involves a financial transaction by 2.7%. For websites without a financial transaction, the equivalent effect is 1.1%. Given that consumption of these products/services is free from all distance-related trade costs, we conclude that trade costs cannot account for the entire distance effect found in previous gravity studies. 1 There is a third type of website where a product is purchased online and physically shipped to the consumer. We do not look at these websites since distance should matter due to shipping costs.
Interestingly, we find that not all types of digital products have their demands reduced by distance. In particular, we find that websites of taste-dependent products such as music, games, and pornography suffer the effects of distance while the websites of products like software and financial information do not. We interpret this to mean that taste-dependent differentiated products are affected by distance while more homogeneous products are not.
Even after we control for key determinants like language, number of immigrants, and Internet penetration, US Internet users access more taste-dependent websites of companies from countries that are physically closer to the US than from countries farther away. For such products and services, a 1% increase in physical distance reduces the number of visits an American will make to the website by 3.25%. For less differentiated products and services, distance has no statistical effect on demand.
We therefore argue that distance proxies for taste. Distance appears to capture taste similarities, and countries located closer to each other either tend to have more similar tastes or are more able to cater to each other's consumer tastes. North American music, for example, is very different from Indian music. Similar stories apply to games and pornography.
The literature on empirically identifying the sources of the distance effect in gravity is small. 2 The papers most closely related to ours are Rauch (1996 Rauch ( , 1999 . In these studies, the gravity effect is estimated for homogeneous and differentiated products separately in an attempt to link gravity with search costs. It is found that distance has a smaller effect on the trade of homogeneous goods, which the author argues have lower search costs. It is then concluded that search costs account for part of gravity. We show that distance also proxies for taste. Given that the demand for differentiated products should be more taste dependant than the demand for homogeneous goods, Rauch (1996 Rauch ( , 1999 might be partly attributing to search costs the effects of differences in preferences. In a series of papers, Hummels (1999, 2001a, 2001b) measures and estimates a variety of trade costs and their relation to distance. However, none of these costs apply to the products/services we study in this paper. In a related paper, Leamer and Storper (2001) argue that, like other innovations that reduce communication and trade costs, the Internet pushes for agglomeration and deagglomeration at the same time, and the dominant impact is yet to be determined. Our results point to a new force working in favor of agglomeration: taste similarity. Finally, Disdier and Head (2004) run a meta-analysis on 1052 estimates of the distance effect on trade. They show that in other studies using methods, controls, units of observation, and sample periods similar to ours, the average elasticity of trade in physical goods with respect to distance varies from 1.08% to 1.24%. In our sample, we find that the comparable OLS estimate of the distance effect amounts to 1.12%. Therefore, digital products are as subject to gravity as the average physical product. 3 Cairncross (1997) , Bakos (1997), and Shapiro and Varian (1999) respectively argue that the Internet reduces communication, search, and transportation costs to near zero. Goolsbee (2000) and Stevenson (2003) provide domestic US evidence that the Internet reduces the importance of distance. Freund and Weinhold (2004) provide evidence that the Internet increases trade (presumably by lowering communications costs). All these papers suggest that distance should not matter for goods that are distributed digitally. We show this to be true for digital services that are not taste dependent. It is not true for taste-dependent categories.
The remainder of the paper is organized as follows. The next section develops a discrete choice model for web surfing that will be used later as a guide to the empirical analysis.
Section 3 describes the data, and section 4 discusses the empirical strategy and the results. Section 4.1 shows that distance matters online, section 4.2 investigates the role of taste in explaining the distance effect, and section 4.3 extensively assesses the robustness of the 3 For websites that do not involve a financial transaction, the distance effect is smaller than the average of the studies in Disdier and Head (2004) , with the distance elasticity equal to 0.9%. For websites that involve a financial transaction, the distance elasticity is 1.8%, therefore larger than the average effect in the studies cited above. For taste-dependent websites, the distance elasticity is equal to 3.25%. This effect is larger than the averages found in the literature for trade in physical goods and larger than the distance effect found in studies where products were disaggregated, such as in Rauch (1999) where goods are classified as "Organized Exchange Goods,""Reference Priced Goods," and "Differentiated Commodities." results, using random censoring tobits and Heckman selection models. Section 5 concludes.
A discrete choice model for web surfing
In this section, we develop a discrete choice demand model of website choice based on Berry (1994) and Anderson et al (1992) . The demand for websites by a US household is derived from utility maximization. Household-level decisions are then aggregated to the market level, enabling analysis of market-level data. In this framework, the physical distance between the country where the website is located and the US will matter only if it affects a household's utility of browsing the website.
Suppose the utility that a household i gets from visiting a website from country c in service category s can be represented as:
where X s c is a vector of observed country and website characteristics, including the distance between country c and the US. Let s c represent unobserved country/website characteristics, assumed to be distributed N (0, σ 2 ), and let υ s i represent household unobserved characteristics. We assume that υ s i is type two extreme value distributed, which implies that the market share of country c in website category s is given by:
where n s c is the number of websites from country c in service category s.
The parameters of the model are only identified up to scale, and therefore it is necessary to define an "outside" choice for households. Since US users who visit foreign websites always have the option of visiting a US website, we let the choice of visiting an American website offering the same service category s be the "outside" choice (c = 0). In this way, the beta parameters measure how country and website characteristics affect the marginal utility of visiting a category s website in country c relative to the marginal utility of visiting a category s website in the US.
Applying logarithms, the difference in market shares between country c's websites and US websites in service category s is given by a linear function of both countries' and websites' characteristics: 
where V s c is the number of visits the American consumers in our sample make to websites in category s in country c, and the vector X s c includes country-and website-specific variables that might affect a household's utility when visiting a website. Some of the characteristics included in X s c are the language spoken in the country and the quality of the Internet connectivity. The usual reasons given for gravity suggest that distance should not matter;
however, we include it to see if the usual reasons are complete explanations for gravity in our context. The geographic distribution of our sample prevents us from using US national immigration statistics as controls. Instead, we use US state-level statistics weighted by the states' representativeness in our sample. Given our controls, the geographic distribution of our sample has no obvious bias on the distance results. Furthermore, these potential biases will have no effect on the core finding of the paper: systematic differences occur across website category types.
An important feature of the data relates to download speed and distance. All users in the data are dial-up users. The bottleneck in downloading websites therefore occurs mostly in the last mile to a user's home. There also may be a bottleneck in the last mile from the backbone to the server location. Outside of the last mile in each direction, data travels quickly in the backbone wires, and the distance effect would be no more than fractions of a second. Given the speed of dial-up service, it is unlikely that any measured distance effect proxies for download speed.
While the raw data are at the household level, we aggregate to the country-service category level for three reasons. First, our explanatory variables of interest do not vary at the individual level. Second, a discrete choice household-level analysis of 2.9 million observations with 46 choices in 25 categories is computationally intractable, and simplifications would be difficult to interpret. Third, the data do not contain user characteristics other than the city where they live. This user anonymity is the cost of having such a rich dataset containing sensitive information, such as the number of visits to pornography websites.
Unfortunately, the lack of user characteristics prevents us from exploring the relationship between user characteristics and browsing behavior.
Three characteristics of the dataset raise some concerns about its usefulness for studying the effects of distance on the demand for different websites. First, "Pornography" is by far the most commonly visited website category in foreign countries. Specifically, we worry that a few users might be behind most of the visits in this category and that the results we find are driven by this category. We find, however, that not to be the case. Of the 2,654 users in our sample, 1,970 accessed at least one pornography site in the three months covered in our sample. More impressively, 1,392 users (more 50% of the sample) accessed at least ten pornography sites, and 868 visited such sites at least 50 times in the same period. Visits to pornography sites are widespread in our sample. It is true that there are heavy users of pornography websites (as well as heavy users of every other type of website). The top 20 pornography visitors were responsible for 77,712 visits out of a total of 444,776 visits to pornography sites; however, the results in the paper hold when pornography websites are excluded from the sample. Pornography sites and pornography users are not driving the results of the paper.
The second concern is that search engines might spuriously cause a distance effect if distance from searcher plays any role in ordering sites. We do not believe this to be the case for three reasons. First, industry studies (e.g., Sullivan, 1999) state that search engines at the time our data were collected used two main methods to rank websites in search results. One method was keyword matches. Websites that used the search terms more frequently, or used them in their titles, would be ranked higher. There is no reason to believe close countries would do this any more frequently than far away countries if we control for language, income, and Internet hosts. The other main method for ranking websites at the time was by examining previous users' clickthrough behavior at the search engine. Since this is based on user behavior in the first place, it is not an explicit search engine bias toward close country websites. 6 Second, the databases of the leading search engines contained hundreds of millions of websites, and websites from particular countries were not systematically missing from the databases (Lawrence and Giles, 1998) . A third and final reason why we do not believe search engines pose any problem to our analysis is the cross-category variation we find in the data. To be consistent with our results, search engines would need to rank close websites higher than far away websites for taste-related categories but not for other categories. While we cannot completely reject this possibility, we believe it is unlikely.
A final concern regarding our dataset is that some websites classified as "no purchase"
might direct users to sites where there are purchases involved. For example, one could go to a free game-playing site but then be offered through advertisements or links opportunities to purchase the game on CD. This could spuriously cause a distance effect in the data.
Because a primary commercial reason for compiling this data was to distinguish between purchase and non-purchase sites, we are confident that the ones classified as "no purchase"
indeed do not have purchases involved. However, it is possible that some of the no purchase sites contain advertisements (with links) of sites where the user might be able to physically buy products. In this case, the visit to this second link is recorded in our data as a new visit to a purchase website. It is possible that the first non-purchase site identifies the country from where the user is accessing the Internet (the US in this case) and selectively advertises sites from countries close to the US but not in the US. In this case, any distance effect we may find would be spuriously generated by such a selective algorithm. However, our data allow us to rule out this possibility because the data include the sequence of sites visited by each user. Therefore, we identify how many times a user visits a purchase-free website and immediately after visits a purchase website from a country located closer to the US than the first purchase-free site. This happens only nine times out of the 2,927,213 visits (85,226
foreign visits) in the data, making us confident that such a possibility is not driving our results.
Country data
The main data are supplemented with a number of complementary data sets. Our research assistant identified the country of origin of each of the roughly 9,000 websites in the clickstream data set. First, country suffixes (like .de and .uk) were taken to identify the country of origin. For generic suffixes like .com, .net, and .org, the country of origin was identified by the location of the company's head office. This is typically found through the "About Us" link on the webpage. The 46 countries, plus the United States, are listed in table 2. In our main specification, we do not look at countries with no visits at all in the data. The zero market share truncation therefore only applies to countries with at least one visit to a website by a member of the dataset. In unreported results, we find the missing countries are generally far away from the US and their inclusion would reinforce our results. 7
A large number of country-specific characteristics were also compiled from a variety of sources, including the CIA World Factbook, the US Census, the International Telecommunications Union, the PRS Group, and the US Department of Transportation. 
Empirical specifications and results
We estimate the empirical counterpart of equation 2 using the data discussed in the previous section. Following Freund and Weinhold (2004) , we use hosts as a proxy for the number of websites in a country (n s c ). To ensure robustness, we also include the number of Internet users and the country's GDP as alternative proxies for n s c .
There is one more estimation detail that needs explanation. Many countries' websites are never visited in particular categories. For example, there are no visits to Financial
Information websites based in Belize or Chat websites in Australia. The typical treatment for these cases in the discrete choice literature is to assume that the product is unavailable in these countries. This, however, is not consistent with our data, as there exist websites in almost all country-service category combinations. Since our data is a sample of the US population, websites with very small market shares are unlikely to appear in the dataset.
Therefore, we assert that the data are truncated at a very small number, and so we use censored regression models to analyze the data. We assume that the share data is truncated at the inverse of the number of observations in a service. Table 3 traces the development of our core specification. Unless stated otherwise, the regressions are censored regressions weighted by the number of international visits in the category. In column 1, we show the most basic gravity regression. As described above, we regress the log of the number of visits in each country-service category on category fixed effects, the log of distance, and the log of GDP. There are 25 categories and 46 countries (excluding the US) for a total of 1150 observations. In column 1, GDP proxies for the number of websites in the country. Column 2 adds the log of the number of hosts as an explanatory variable. This is likely to be a better proxy than GDP for the number of websites in a country. In both of these columns, distance has a negative and significant impact on visits.
Distance matters online
Two country characteristics that are likely to affect a consumer's utility from visiting a website are the language in which it is written and the level of development of the country.
Column 3 adds a dummy variable for whether English is spoken in the country, and column 4 adds the log of GDP per capita. This last variable can proxy for non-homotheticity in consumer preferences but also for the country's infrastructure and the quality of the Internet connectivity. The change in log likelihood shows that each of these variables adds considerable explanatory power. For this reason, we label column 4 our "main model."
These controls reduce the magnitude of the estimated relationship between distance and visits; however, the relationship remains negative, statistically significant, and economically large. The coefficient in the main model (column 4) suggests that a 1% increase in distance is correlated with a 1.8% reduction in visits. 10
Columns 5 and 6 compare categories where a purchase is likely to occur (e.g., Software) with categories where purchases do not occur (e.g., Music). 11 While distance matters in both cases, it matters more for purchased goods than for unpurchased goods. This is consistent with trust being correlated with distance.
We run a number of checks to investigate the robustness of the distance effect with respect to sample selection and different estimation methods. Column 7 in table 3 shows the results when our main specification is estimated without weighting the data by the number of visits in each category. In this way, we avoid the results being driven by the largest categories, such as Pornography. The distance effect continues to be large and significant.
In order to check if the data truncation and the modeling specification are driving the results, column 8 of table 3 shows the results using OLS rather than a censored model.
As expected, the estimated distance effect is smaller, but it is still large and statistically significant. 12
The results so far indicate that, within our sample, distance has a large effect on the number of visits a country's website receives. It is possible, however, that our sample itself is biased towards distance. That would be the case if, for example, countries closer to the US were selectively excluded from the sample. We address this possibility showing that the countries included in our sample are not biased to be particularly close to or far away from the US. In particular, we estimate a logit model where the dependent variable is equal to one if the country's websites are visited at all (i.e., the country is in our sample) and zero otherwise. The independent variables are the same as in our main specification. This logit model is estimated using a sample of 106 countries, all countries for which we found gravity data, and the results show that physical distance does not affect the likelihood that a country is in our sample. 13 It is not the case that countries located closer to or farther away from the US are selectively absent of our sample. As an additional sensitivity check, we aggregate the number of visits at the country level rather than at the country-category level. In this specification, all the countries in the sample have a positive number of visits (i.e., there are no zeros in this specification). The parameter estimates are shown in column 9 of table 3. Again, distance has a statistically significant and economically large effect on 12 We also estimate our main specification using OLS only on observations with positive numbers of visits. Even without the zeros, distance still has a significant effect on the number of visits a website receives. The estimates are available in the online appendix.
13 The estimated parameters are available in the online appendix.
visits. In our online appendix, we also show that the results shown in table 3 hold when we exclude Canada and both Canada and Mexico. With this cumulative evidence, we are confident that sample bias is not the source of the estimated distance effect.
The final robustness check (table 3 column 10) asks if the results hold when the data on visits to US websites are included in the analysis. Even though it is not possible to geographically locate a website within a country, we follow a methodology proposed by Leamer (1997) and used by Blum and Leamer (2004) to proxy for the internal distance between the user and the website visited. In this methodology, we imagine that countries are circular and ask what is the expected distance between randomly selected points within a circle of radius r. The answer is approximately the radius r. We then use the radius of a circle with an area equal to the US as a proxy for the average distance between US users and US websites.
This method also allows us to account for internal distances of all the countries in our sample when calculating the distance between them and the US. This takes care of the fact that the distance between a US user and a Chinese website might be very different than the distance between that user and Beijing. However, the distance between a US user and a Portuguese website is likely to be similar to the distance between that user and Lisbon. The results show that the distance effect is reinforced when the internal distance of the countries and the US data are taken into account. The positive coefficient on the US dummy also suggests a border effect in addition to the distance effect.
The net is global but tastes are local
In this section, we explore the differences in the effect of distance on different types of websites to uncover the reasons why distance still matters online when trade costs should be zero. In particular, we assess the effect of physical distance on the demand for websites of taste-dependent and non-taste-dependent products.
For many of the website categories in the data, the effect of taste on demand gets mixed up with other possible reasons why distance might matter. Take, for example, the Travel Information category. Clearly, traveling to distant countries is more expensive than to nearby countries. Therefore, US travelers will be more likely to visit travel information sites from countries that are close, simply because they are more likely to travel to these countries. There might be also a taste component to their choices on where to travel and where to look for travel information, but it is impossible to distinguish it from other distance related effects. Similar stories apply to many other categories. These are classified as neither taste-dependent nor non-taste-dependent.
We classify as taste-dependent the websites of products for which we believe there is no reason, other than taste differences, for distance to affect the utility a household gets when visiting this site. The categories classified as taste-dependent are Music, Pornography, Gambling, and Games. On the other extreme, the non-taste-dependent categories are the ones where tastes should play no role whatsoever, either directly or indirectly. These are General Information (e.g., www.britannica.com), Software, Technology Information, Internet (sites that host websites), and Financial Information. We include Financial Information because most of the visits to foreign websites in this category are to websites that provide information on both US and foreign markets (e.g., www.reuters.com). A large amount of sensitivity analysis was conducted to check for the robustness of the results with respect to the way websites are classified. In particular, the results are robust to excluding the Pornography category from the taste-dependent category 14 and to several other changes in the categories labeled as taste-dependent and non-taste-dependent. The online appendix shows that none of the qualitative results of the paper change in any of the specifications considered.
The first two columns of table 4 show parameter estimates when the gravity equation is estimated separately for taste-dependent and non-taste-dependent websites. 15 Distance matters for taste-dependent websites but not for the ones that do not depend on tastes.
When looking for music, US households tend to browse websites from nearby countries.
14 Excluding Pornography, the distance effect on visits to taste-dependent websites is reduced to -1.66. It is, however, still significantly different than zero and economically large.
15 Small sample sizes prevent us from estimating the model for each of the website categories in table 1.
When looking for software, it does not matter where the website is located.
To further confirm the effect of differences in tastes on the demand for digital products, we separately estimate the distance effect using all categories on subsamples containing OECD and non-OECD countries only. The results are shown in columns 3 and 4 of table 4.
If, as we suspect, physical distance proxies for differences in tastes, one should expect that among developed countries the distance effect should be smaller than among less developed countries. This is indeed the case. Even though the distance effect is still negative and statistically significant for both sub-samples, the elasticity of the number of visits with respect to distance is −0.9% for OECD countries and −4.4% for non-OECD countries.
In columns 5 through 8 we show the results for the four possible combinations of tasteand non-taste-dependent websites and OECD and non-OECD country samples. The evidence confirms that distance is particularly important for visits to taste-dependent websites based in non-OECD countries. The distance effect on taste-dependent websites in OECD countries is much closer to zero, and the results are not significant for website categories that are not taste-dependent.
In an attempt to find a more objective measure of the taste dissimilarity of the countries, we use the per capita GDP of the countries as a proxy for their preferences. 16 To find out if the distance effect on the demand for digital products varies with countries' tastes, we include in the estimated equations an interaction term between distance and per capita GDP.
The results for websites of taste-and non-taste-dependent products are shown in columns 9 and 10 of table 4. The coefficient on the interaction of GDP per capita and distance is positive and significantly different than zero for taste-dependent websites, indicating that, for these websites, distance reduces the demand for digital products by more for countries with lower per capita income (e.g., countries with preferences less similar to the US'). At the average value of GDP per capita in the sample, the distance elasticity is -3.74 for tastedependent websites. For websites of non-taste-dependent products distance still does not play any role, either directly or when interacted with the countries' per capita GDP. 17 Tables 5, 6a , and 6b assess the robustness of our results to sample selection, changes in estimation methods, and changes in the set of explanatory variables included in the model. Columns 1-8 in table 6a and 6b separately add measures of political stability, rule of law, the log of the number of immigrants by country of origin living in the US, 19 the log of the number of Americans who traveled to that country, the log of the number of Internet users in that country, whether they use the Latin alphabet, and an interaction between English 17 When we include the interaction term, the distance effect becomes harder to interpret. Distance effects now have to be evaluated at some per capita GDP level. Because of that, in the sensitivity analysis conducted in the remaining of the paper we do not include such interaction term. The main results of the paper are robust to including this interaction term, and the distance effect is consistently larger for countries with smaller per capita GDP. There are two exceptions. When Canada and Mexico are excluded from the sample, or when the only extra control used is our Rule of Law variable the distance effects are not substantially larger for taste-dependent websites than for non-taste-dependent websites. The results of the sensitivity analysis including the interaction term between distance and per capita GDP are avaliable in the online appendix.
18 As discussed is section 4.1, because we only have the average distance between US households and US websites, our estimates of the border effect are less reliable and less precise than the ones existing in the literature. Nevertheless, the fact that in all categories more than 90% of the visits are to US websites suggests the existence of a home-bias effect (or border effect).
19 We compute the number of immigrants using as weights the share of immigrants in the population by country of origin in each US state and the representativeness of each US state in our sample. We then scale this measure up to the US population and take the logarithm.
as the main language and the number of hosts in the country. Column 8 is a "kitchen sink" regression with all these variables. For taste-dependent categories, the coefficient on distance is always significantly negative. For non-taste dependent categories, the coefficient on distance is always closer to zero than for the taste-dependent categories. Furthermore, it is generally insignificant.
In summary, distance consistently reduces the number of visits the website of tastedependent products receives in all model specifications and robustness checks. However, distance does not affect the number of visits websites of non-taste-dependent (homogeneous) products receive.
Modeling the censoring of the data
In the previous sections, the standard censoring model (tobit) was used to deal with the fact that we only observe non-negative values for the number of visits websites of different countries receive. In our context, however, this model might be inappropriate because the censoring value may vary by country and website category. In this section, we estimate an econometric model that allows the censoring of the data to depend on a set of country and website characteristics. Equation 2 is then estimated together with a censoring condition, where the probability that a category s website in country c will be visited is a function of a set of country and website characteristics.
Suppose there is an unobserved fixed cost of visiting a website in category s in country c, for convenience measured in the same unit as used in the utility function. This might include, for example, costs associated with bad connectivity, acquiring information about the country, or learning the language. Therefore, we only observe a strictly positive number of visits to countries and website categories in which the benefits of visiting a website from that country and category outweigh the costs. Although unobserved, we can model the net benefit of visiting a website of a given category in a given country as the difference between the utility and the cost of visiting such a website. Assuming the cost function to be linear in country and website characteristics, the econometric model has the following equations:
where the set of variables Z s c affects the cost of visiting a website from country c in category s. Z s c and X s c determine the probability the websites of a country will be visited by the US users at all, and X s c determines the number of visits they get. The error term υ s c is a linear combination of the error terms in the utility function and in the cost function.
Following Hallak (2005), we jointly estimate the system as a tobit with two equations imposing the cross-equation restrictions. In this specification, the effect of the independent variables on the utility of visiting a website does not vary between censored and uncensored observations. However, the independent variables may have a different impact on the censoring value and on the utility of visiting a website because they also affect the "cost" part of the censoring equation. The parameter estimates of this model are shown in columns 1-4 in table 7. 20 They confirm that distance is negatively and significantly correlated with the number of overall visits and of visits to taste-dependent websites specifically but not with the number of visits to non-taste-dependent websites. They also indicate that distance affects the censoring of the data mostly to the extent that it affects the utility a user gets when visiting a website.
An alternative way to let the censoring of the data vary by country and website category is by estimating a Heckman selection model. In this case, the decision of how many visits to make to websites of a country in a given category is treated as independent of the decision 20 Two exclusion restrictions are imposed and help in the identification of the parameters. The first is that the number of travelers to the country does not affect the cost function. The second is that, after controlling for language, the use of the Latin alphabet does not affect the utility of a user when visiting a website. Otherwise the parameters are identified off the functional forms. The same is true for the Heckman selection model estimated below. In both cases, the results are robust to a number of different choices of exclusion restrictions.
to visit that country's websites in the same category at all. Distance, for example, may be a determinant of how many visits users make to a country's websites but not a determinant of whether the country's websites are visited at all, or vice versa. The results of the Heckman model are shown in columns 5-8 of table 7. Again, distance is negatively and significantly correlated with the number of visits overall and for taste-dependent websites but not for nontaste-dependent websites. As expected, distance also makes it less likely that a country's websites will be visited at all.
In summary, even allowing for the censoring of the data to vary by country and website category distance still reduces the number of visits a website receives. The distance effect can now be split into two components: a) the effect on the probability the country's websites will be visited at all, and b) the effect on the number of visits a country's websites get, given they are visited. Both of these effects are large and significant for taste-dependent categories but not for categories that are not taste dependent.
Conclusions
We have shown that physical distance reduces trade even in online products and services that should be free of trade costs. In particular, we find that in an environment with near zero transportation, distribution, time, and other trade costs, physical distance still matters. We find evidence that countries that are close to each other either have similar tastes or are better able to cater to each other tastes. For products and services where taste matters, such as music, websites in countries near the US are more heavily visited than websites in far away countries. For sites of products where taste is less important, visits are uncorrelated with physical distance (aside from a possible home-bias effect). This result holds even after we control for a number of effects. For the possibility of clustering in website availability, we control for the number of web hosts in each country. For the possibility of clustering in income, we control for per capita GDP. In order to control for the effect of immigrants "phoning home," we control for the number of immigrants from each country in the US.
Our results provide a new explanation for the persistence of distance in the gravity model. It suggests that the distance effect in gravity will persist for a number of products even if transportation costs, search costs, and other trade barriers associated with distance are reduced to zero. For the distance effect to go away, there needs to be a homogenization of cultures. Tracking the distance effect for taste-based products and services in the future may provide an interesting way to measure worldwide cultural homogenization.
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